Molecular cloning and characterization of a plant serine acetyltransferase playing a regulatory role in cysteine biosynthesis from watermelon.
Serine acetyltransferase (SATase; EC 2.3.1.30), which catalyzes the reaction connecting serine and cysteine/methionine metabolism, plays a regulatory role in cysteine biosynthesis in plants. We have isolated a cDNA clone encoding SATase by direct genetic complementation of a Cys- mutation in Escherichia coli using an expression library of Citrullus vulgaris (watermelon) cDNA. The cDNA encodes a polypeptide of 294 amino acids (31,536 Da) exhibiting 51% homology with that of E. coli SATase. DNA-blot analysis indicated the presence of a single copy of the SATase gene (sat) in watermelon. RNA hybridization analysis suggested the relatively ubiquitous and preferential expression in the hypocotyls of etiolated seedlings. Immunoblot analysis indicated the accumulation of SATase predominantly in etiolated plants. L-Cysteine, an end product of the cysteine biosynthetic pathway, inhibited the SATase in an allosteric manner, indicating the regulatory function of SATase in this metabolic pathway, whereas beta-(pyrazole-1-yl)-L-alanine, a secondary metabolite formed partly through the cysteine biosynthetic pathway, showed no inhibitory effect. A multi-enzyme complex was formed from recombinant proteins of SATase and cysteine synthase (O-acetylserine(thiol)-lyase) from watermelon, suggesting efficient metabolic channeling from serine to cysteine, preventing the diffusion of intermediary O-acetyl-L-serine.